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(54) APPARATUS AND METHOD FOR INSPECTION OF FAILURE IN INTEGRATED CIRCUIT, AS WELL AS 
RECORDING MEDIUM RECORDING ITS CONTROL PROGRAM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a failure detecting apparatus 
which can prevent a drop in the accuracy of the detection of a failure in an 
integrated circuit due to the difference in a device characteristic. 
SOLUTION: A power-supply means 2 supplies a power to a device 5 to be 
measured. A test-signal generation and application means 1 generates a test 
signal so as to be applied to the device 5 to be measured. A power-supply 
current which is supplied to the device 5 to be measured, in a state that the 
test signal is applied is observed by a power-supply-current observation 
means 3. The power spectrum of the power-supply current is observed by a 
power- spectrum measuring means 6. A time-average electric energy of the 
power-supply current is observed by an electric-energy observation means 8. 
A standardization means 7 standardizes the power spectrum of the 
power-supply current by using the electric energy, and a standardized power 
spectrum is obtained. An evaluation and judgment means 9 compares the 
standardized power spectrum with a prescribed standardization value, and 
whether a failure exists or not in the device 5 to be measured is judged. 
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[0051] tavx a. Bcow^zmmmum 

^l.zm.i>WBMMi. i A ( t ) = k A i (t), i 
B ( t ) = k B i (t ) mb$il. kA. kBCDffift] 

frcu«s«8wv ^v-x^9h Mmzx-mz £ t 

x^^ WUTttHW* £ t T\ WtHMBW £ . 
[0052] fl&a^ftKifite-j*:*^ flflitf 

TAW X A (CiStH^ o fc*§3\ TX h fi-f WEPjDfc X 

&wm&&im&j:\>y%&<7)mmtii i a ( t > = k 
ai (t) kt&uttmtiti. *wkj:4«w*8i^ 
v%mm&. i ( t ) co^mt bx%bzn. kAco 
u^mmttximhtiwzib, ms.xmmn 

l o o 5 3 ] zttizx ->t . miH^AV-x^^ h 
;ki««4ofc«^ct , -e/x^'f aw x<ottttt4*i- 

mm.zmxmmtii. 

[00 54 1 H6 l£*mmm 2 mmBBlZ J: Sift 

T, *»93<7)»2(?)»i«^S.Ki?.fel^^S±l; 
A tS»S8 soft 0 (c W«elSa^S 2 l £t£(t£ 

HttT* l ) . |5l-«l£g^lc(i;Pl-^^5: ft LT 

[00551 07 ii#3&njto8 2 nmmmmz x m 
mmm.mmw.-t7u-i-*:-hX'h&> ttn> 
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[0056] ¥#m$s&m&2 1 -numgfA'f x 
eymtzi-yxmrnth <H7xf-yrsi4) . tag 

[ 0 0 5 7 ] ^g^S7T{i/N'7-X^^ hA-SJSg* 

■rtfflWW* (H7^r-xTS 1 6 ) . St&tefr&fi 
ft 1 ««lKMWSHMP>aSfci: H«T* i . SIS 

4WH«£a96Jt$ft4 (i7Xf7/S 1 7, S 1 
8) . 

[ 0 0 58 J ziiw\-commz^xi&. % 1 

i4mf77Sl-S3, S5, S7, S8t, 
I7«Xf'v7Sll-S13, SI 5, SI 7. SI 

s fctt*ft.«ifl t^a»^-cS)§ . 

[0059] *^<Oft2<OHS4S<OJg©li*^£Oft 1 

a* i a ( t ) , i b ( t ) tt&, mm%mmt 

kA • c 0/2 1 ' 2 
T>U XB\Z-?UX\i, 
kB • c 0/2 1 ' 2 

[0060] Z.tlbCMZf&^XfflgCVV?-*'*.? V 
>l>Zmtt.?hk. ®m0. 1/T, 2/T. 3/T 

2 i/2 ( 2>/2 • cl/cO, 2 1 " • c2/c0, 2 
i/ 2 c 3/cO 

2 1 ' 2 , 2 l ' z • cl/cO, 2 1 ' 2 • c2/c0, 2 
1/2 c 3/c 0 

[0061] ff*KWfcP&t*lte. Tl^HTCSftft 

u ahiiymmm-iX, mmmm i a ( t > =k 

Ai (t) jfeSWiiB (t) =kBi (t)»j:dfc 

[0062] *i-c. itMttjfa&vw x<mwc 

xcommwiW7~z'<>9 i^wnwrnx-mmt 
ztitzmmm&ztx\ mmmmnth^t 

ftX'tb. 

[0063] m^i^m<n%3ffmn<m , mzi. m 
wmm.<m$L*m-7'avmx'hh. miza^ 
t. *mm3<r>m.mmzi&mm3mim, 



tg£ jiSnUfcS!lcO«tSft¥®7 a £SUtfcfcWtt*38flB 

^ft i nfot^MKc i. h mmmwrm.t rare 
xhh. 

c o o 6 4 ] ii 9 a*mwm 3 mmmmz i & 

@8 WH9 Sr«SUt . *^«0ft3^HJfeiD^fc 
[0065] 8KHfc#R7 aTti>t!7-X"<* YllWfc 

^mfrt>wmm&cow-xK? h)utam&*&& 

Si, a'7-;w WPOd*>J383&0. -t&*>*>ttiS 
5) . rty-x^hfrZzntjUblKW-xW&it 

■th (H9XT7TS2 6) . «U«7-K^ 
[0066] £fUaj*<0ttfffcoV vCtt, *^t?3ft 1 

<nm.<mm>%mz a^xwmLtz^tmtxh 

h. t#*>*>, m4<T)Xt «/7S 1-S3. S5, S 
7, S8t, 09<OXrvrS2 1-S24, S27, 
S 2 8 fc«*-*l<e*lH t*»»«s"tt&4 . 
[0067] 3 <OHSS<O»®{S*^BB«0ft 1 

^mmmmtwimiz, m^^u xaiztx}- 

i A (t) =kAi (t) 

t, 

iB (t) =kBi (t) 

[0068] rtV-X*<9 t)lWm%(>izZ.Z>>V7- 

x^y bfrwmsmiT'U xAti^xtnm&tf 

0, 1/T, 2/T, 3/Tfc*fU kA - cO, kA 
• c 1 , kA • c2, kA • c 3X*foh. — t'W 
XBdoUTJi-e^iSS^O, 1/T. 2/T, 3/ 
T<C*f U k B • c 0 . k B ■ c 1 , k B • c 2 . kB 

[006 9] ;^T-, fm%.0<r>X^9 Y)V>**7-<r>fe 
HtjU XAlzi^XtikA ■ cOX'fo*). t'UXB 
JCOWHikB ■ cOX'hh. ioT, ZtL^comX'f 
tlZtlOrtV-XK? h/lZffl%itf& b . TJ<4 XA 
iZ^Xiil, cl/cO, c2/c0. c3/c0# 
%!ofl. T>V XB\Z-OWX\i.\ , cl/cO, c2/ 
cO, c3/c0tmt>ill. 

[0070] T%i>h. W&ft^T'U x$±X'im 

x\zmfr<?yimtfft&L. znnm.'^MtfmitikA 

i (t) cDidic*i?$tL-f, ftBJcJ: Wbtmsm 
tfi (t) fc^t*:*^. h 
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[ 0 0 7 1 ] -r>t 0 . ttHafcvvf A>f x^SlgftSft. 
bifiX'th. 

[ 0 0 7 2 ] 0 1 0 { J#f&BJiOJil4 coHifico^fc i § 

^aaa#s 8£&< l. afift#a 7 coft *y izrnw® 
mmait:mimit*m b £Kit&EWi*a«fl 

H-«rta8iW)iimt*jBw<io» i cr)mm<mmt mm 
xhi . 

[ 0 0 7 3 ] HI 1 {±*SSW<0»4<0Hit<'MKBfc: J: 6 
4>01 Ofttflai lSr«.^fC. *»BH<0»4(!0*II|[C0 

>wv7-m&ttoib i (Hi i xf77s 35). m&z 

MfflCtt (I1UT77S36). 

-^mmzmw^m^iiizm^uxmmzti 
*. tta}-t*^^h;w<7HiwaaRi/TKiR 

ft) rtJ;v\ 

[0075] ^ftJSUtoMfftiovrcti, *J6BBo» 1 

6. t%b*>. m4<?)XT v7S 1~S 3, S5. S 

7, S8t. 01 1 <7)Xr 7 7°S 3 l — S 34, S3 
7 , S 3 8 fc {i-til-WlR t»l»f^e*s . 

[0076] *mico%4:Comn<7)Bmi3.*%itycom i 

^XA^SjgmSti i A ( t ) -C^Sft. "rJUXBcD 
Wmmt i B { t ) T'^^ilS . *^Hflc7)m 1 ~ 3<0 

iA (t) = kAi (t) 
i B ( t ) =k B i ( t ) 

[0077] LfrLKVh. xfginimemtfn 
&K3uzRff+it9b Lxm.$m.mz&mR®-tz t 



i A (t) =pA+kAi (t) 
i B ( t ) =p B + k B i ( t ) 

xmbztih. 0413, TXhiE^coBnMzm®%<$. 
<x««att tx vm^mmzx ->x%ix$>vszt 

[0078] WHEetfVC?-**^ HMi 

i A ( t ) =pA + kA-ck-2sin ( 2* • k • 
t/T) 

iB(t)= P B+kB-ck-Ssin(2^-k- 
t/T) 

2ttk=l*»<i>ooi-C(?5®BrC*6. 
[007 9] T'U XMZ~O\,\X\tmm.0 , 

1/T. 2/T, 3/TKoWt, pA+kA-cO. 
kA ■ c 1 , kA • c 2, kA • c 3h&9. 7^*4* 
B(CO^tttfA*>fXAtpIflHc, pB + kB- cO, 
kB-cl, kB • c 2. kB • c 3fc&|>. 
[00803 Hftft 1 /T[zn-fhX«.7 hfr>V7-ii 
-ttl^tlkA • c 1 . kB ■ c lT£>&.It*^ ,r*i 

•f^W^AICO^TiipA/ (kA • c 1 ) + c 0/c 
1 , 1 . c 2/c 1 , c3/c 1 fA'UBi! 
•OWfJipB/ (kB-cl) +c 0/c 1 , 1 . c 2 
/cl, c3/clt^4. 

[o 0 8 1 ] »t£ix/^7-x^? h^t 
fcv^TM»[it0fc*fti.€Sr^f-L,TJtK-f*fc. set 

^v-x^? hf^mmtL, mtmom<^mz^ 

wt lx i> m t fmomum t>tit . 
[0082] ¥114 xizft^wfomm-oKm 
-siz-fx h m^wmizx &mMMM.<7)$m& i ( t ) 

V)i>b\±mtotzi><nbtch. 

[ 0 0 8 3 ] r>Z. 0 . ^tef^^T^/xfcfett^ 

A X<F»V7-x^? V)\,*m&k. 1 /TT-atS-ftL^A- 

v-x^7 bfrbmmL0)m<7)T%iz'3^xitm-&z 
bx\ Tmxmvm&nmzxtyi'^ m^tmm 
&?&zbm&b%z. 

[0084] mz^ *wn<nm&mzr>\,\xwmz%m. 
lx mmt 5.012 1 <?>9mmz <t 1 & 

mtfm£w.mm*t7'v 1 9 mx-h 1 . 0{: & \ \ 
x. *ffflnm<^mmizihwmmmt&m 
1 emmmiz x h wm&m\znKLx \ > 
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[0085] -tzkt,. i&fl&m i commmizji s» 

HWaEiSWif-x* (f-xt-ft^fei-'y n l l 
t , tigaa 7 M2t «aS*»Sffiffli- -y M 3 
t, *4yayhn-7i4t. ®M%.tWxi 5 
t, x*v? Wi/T^-flf l 6k, SMi^7M7 
t . «^*H- 1 8 1 , fPffifJJgJLr. 7H9t*'« 

[0086] f-x^l lkbM y3ybo-7l4coj§ 

Wo. 

1 0 0 8 7 ] f-x* 1 1 tM5M:f^ HI^ttttHJ 
[0088] icomaKitRfflJE^^ ^ 1 5*>»ftsfcs& 

s& i, COT-?) o . ¥tmm&m\ m otxi- a-t <m 

^■tmt LXX^t h)VT1-741r 1 6<,zmt>tx 

A^mzx^xmrnt^-'y v 1 nzmmtit. 

[ 0 0 8 9 ] X'*? Y)VT^=yA if 1 6 -CttttaTCfflR 

. b;Hi^€i--/ h 1 7K 
[0090] J&fg-ffc^-'y h 1 7m*-f y^yho- 
fcAV-X^h/l^. 1taMtK8#»£jM4>*lfc«* 
#0. 1/T. 2/T. 3/T, tjtt*«a<0* 

Zcm&fcX-ThLtzhnX'h*) . Witf. g 

o, gi, g2. g3, ktwar. «^** J wc*> 

MLKJ^TgO/W, gl/W. §2/ 

W, g3/W, CO*#*?affiHfc$*lfc 

W-X'*.? hWtlWK^* f 1 9NSi9*ift. 
[0091 ] WfWea^ -y h 1 9 T1i^< >-3 y h- n 
-7 1 4<y}f^(cJ^T&«!l5E7 ; <''Wx 1 5rtmn* 



y 1 4cr>^iz^^Xiii^il. Wm&TW 
XI 5«0feRE«**S:»^-B:5. 
[ 0 0 9 2 ] 1 «0K3tWfcJ: *tt» 84 

- y M 2 , VSSSiSffiMx- y M 3 . x^? b;U7 

t^fi6, i«a-7M7, meatus, fp 
WSi-7M9. ^-iy^ybu-yiAcn^xh 

[ 0 0 9 3 ] 01 3 fcfcWMHOJII 2 

*2<^ei[Mti:*tti»«^aK±«*««- 1 soft 1 ) 

C 3 P%1tSEIf2 2 *R{tfcl^i*#Ji«9S 1 4)fBtW 

[ 0 0 9 4 ] s m^m2 > b o-7 1 

-•y M 7 {caaj-TS. h 1 7T1iX^7 

h;U77"7 -f -F l 6 T-cotiilO^^B#®¥%«c5[T'ffitS 
-fbL, Mflga- 7 h i 9izm$,-th. fFWP]£JL=. 
■y M 9T(if-^y>^ixTV^S1 ; &fikJt^-ri>>rt 

[00953 ^. *36WO»2««Jt0lCJ: &ttmn 
^at^»]BtJ:*aP«Waaii:H**<OT» **i^> 

- y M 2 . «jg«BfiSSlJi- 7 M 3 , X^.^ h;UT 
t^fl6. ffiffift jl - 7M7, ttW^i - -y h 
19. ^^cStl- 2 2 co£X 
bh^i-mWrX? l ifc***iT^TfcJ:v\ 

[ 0 0 9 6 ] H 1 4 tttftfflO* 3 O^^S^^^S 

*3<nttm\z£himsEi8mx*hWft 1 s 

^ta^-z h- 1 7 a*Rt«:l3Ki*»»0« 1 0»frl<H 
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[0097] «f§ft3---y b 1 7 aTliW b/bTf- 
<7)A'7-X^?bMf$8£§15&k» >V7-X19\-K> 

? b;l/*SlMt**. SHHfca^v b 1 7 atiSKftU 

t o o 9 s i *%fflm3<r)mm\zz. htmw& 
-7M2, «asmaaiffla-7 m 3, x^? h^r 

t- 1 6. ffl»ftx-v M 7 a, fPflFMSa-y 
M9, /-A VOVVu-y \ A<n£Xfoh\^\±— 
fx? 1 lfc-££*i-OvtiJ:V\ 
[ 0 0 9 9 ] 0 1 5(±*^<7)®4(?)jR^^4ggc0li 

»4 OldlMfc J: *tt&«l£§6Bttma*if- 1 8£Rfc£ 

l. b 1 7comizm<7)mm$:^ &im 

it^L- y b 1 7 b fcftttHSW&ttillaMI 1 «^sttw 
fcJSSd««a®akl3ttW«iefcfcoT:fc'). K-« 

[0100] m&lte-- 7 b 1 7 b-eti-X^? b;b7"f 

X^7 b/bfi»£3l5:glX& k . W—ZM Y)Vfrt> 

^7 b/!/A7-I?tot^7-^ b/bSrfflfS-ftf 
4. ffltUfcL-'/ b 1 7 bteMMtltz^-x^? b 
/b<7)5*>. ffl»«0fc^4fl*l»*LTlHinjgi=. 
•y b 1 9*vffith. ztLti-mnihmzx A yr3>b 
d-7 1 4*>Jg^fcJ:oTfSiS3fl.&. 
[0 1 0 1 ] «. *||i!B«SS4<0Sa«WtJ:S*S««aE 

b 1 2 . ®B*8£S»x--y b 1 3 . X^? Y)V7 
1~y4 f 1 6 . ffifSitx- y b 1 7 b , ffflffljgi - -v 
bl9, ^ynybo-? l A<r&zhhWi— Uif 

[0 10 2] ZcoXoiz. rxbft^enJnL^coS 
M%t>U xaMU%W>^v-x^ V)V*%W9M 

"7-X^.? b^O3*>c7)jg^it0c7)X^.? bA'/N'V-tt 

^Sftft i /tox^? bA>y<T7Hrc*tHfc*S z k 

izx^x. xmz&£thw&<»ttmz£hwk 



K«wftl^co#tt^«kl.«ai«S[<OAV-X'<? 

^rSWMtttHS-ri - k ifi-C & 4 . 
[0 103] 

JMEWBKO«R£*«iaj-j-4 d k ?JMftli|JftattP**tt 

<?>TXhm^m%<&mmz%±2^xmmT'< 
inlaws $ &mxsmLij*o*0Mm%m£. 

SW^-X^^b^^ffit. ^»tb^n^A-7- 

Yfriwmrrw xizm-timmmmm^ 

U ffifeftA'V-x^^ b^SrHffS^ 1 -?JjUi<?5ffl8a8c 
fev vtafMfc/xy-x*? b /b* { ai§ii^ffiffl{cAI. *> 
tt^r'AM XOttBWgl!lS:!RI®t6 - k t= i ->T . 

ss^ftAssaii t x it sEvuztmtfi&m vxz 

[Hi ] *mmitmmmmizxzi&mkii&m 
<mm&*rt7u -ytmx'hh . 

[H2] Hi corx b«^^EWn^S<0«^Sr^rty 
[03 ] 0 1 c7)±jM»*S^1«jS8:^tyn ?mxh 

[04 1 ^m^mimmmmizximmtam 
om^i^i-y n— f-v- b & . 

[05 ] *&HHwg?5 1 w^i6<^®(cJ: 5*»^aigB 

[06 ] *ffii<m2<v^<mi^£&fflm$&M. 
comss.^-tra •/ 7 mxh s . 

[07] *!6Wco»2<^Ut^«tJ:*ttl«ttajaa 

[08 ] *^Bjf£7)s 3 mmmmiz x mmm&^m 
m^m-rrn ~, 9 mxh * . 

[09] *f6W^»3«^at«03B«ft:J:itt»«iajSSB 

[010] ^B3co®4^i6^®CJ:4^^aiS 
^Offi^Sr^tT'o 7 ?mxbh . 
[011] *HB^m40^te^^S{cJ:2.^^a3ll 

[012] *%^>s 1 ^ttt«t: «t mm^mmm^ 
[0i3] *»HB W ^2«i«a*«!assgofl»jfi*s?tr 
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[01 4] *mn&3<r>ffl£®ftmW<r>mfSLZ7Ki-7 
[HI 6 3 «atWl=J:4ttlttta!S«Wli***t7'a 

[Hi 7i mmizxtimmiiimm<o«im^i-yo 

1 t 1 * H3^£Btto¥» 

3 «jg««S}PJl^S 

4 ±»J«^S 
5,15 ife^fA'n 

7, 7a, 7b mmtm 

8 



9 mhk^js 

1 1 tX? 

12 ®gi^7h 

13 ®B*8Sfflfflx-yh 

14 *4 yaybrt-? 
16 X^Y)VT J )-y^ J f 

17, 17 a, 17b Mti-.yh 

is miim 

21 ¥mmm& 

22 ¥%mm 

101 >*?>T-nmm$. 

102 7uy=7l±Wm%. 

103 rXh^^y«±#a 

104 Mf*rn^5A£«#g 

105 M»f*-*E«fM8 

106 +j«t«Ui5Sfr*gt 



[11] 



[02] 







1 01 












raw 




1 02 



-103 



[03] 



[05] 




104 






mmn 






1 




Fl 


10. 0±0. 


5 


10. 


1 


o 


P2 


12. 8*0. 


6 


li. 


5 


X 


F3 


8. Z±0. 


1 


7. 


9 


X 


F4 


21. 6±1. 


0 


2 2. 


1 


O 


F5 


0. 30±0. 


02 


0. 


2d 


o 
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[H4] 



ime] 



I 



a<Asfr§**i«s-rs 



S 1 



S2 



S3 



S4 



S5 



S6 



S7 



S 8 



i4 



3-r 



21 



1 j-. 



[010] 



6 r 



7b 



[138] 
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[07] 



[09] 



f£££#.U «ffl£-7»'<>f x®B 



S 1 1 



S 1 2 



S 1 3 



S 1 4 



SI 5 



SI 6 



SI 7 



S18 



S2 1 



S2 2 



S23 



S24 



S25 



S2 6 



•S2 7 



S2 8 



[014] 



12 .r 



T 

14 



T 

1 5 



X<9 YAf 



T" 

1 9 



17a 



[01 1 ] 



(a 6) )oo- 
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[012] 
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-rS31 



S32 12 x 



9 hA"<7-ttT?fflMfc-r* 



S33 



S 34 



S35 



S36 



1 3 ■ 



***** 



3> hD-5 



14 



T" 

15 



16 



• r 



[013] 



12- 



7 h 



«H« 1 oia±©IW»lco^ J- S 3 7 
*<A**5**Mt-r* 



S 38 



13- 



22 



*4> 



1 4 



T 

1 5 



15 p 



X** SA 



19 



L 7 



19 



17 



[015] 



r-xMg* 



3^ ha- 



T 

14 



asus^-f x 



T 

15 



to — 



X** >jG, 



T 

1 9 



17b 
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[016] 



35 
±_ 



36 



37 



34 



3B 



39 

4- 



a * » 



31 



32 



33 



[017] 
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S4 1 



S42 



S4 3 



